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umm i ] 

fi%t% C:0. 8 50-1. 4 0%t^tt4V-^E8ii)i , ^^'-A'*»* 
icPULT, 1 ^ 0 *Sfc «9 ©Ifffii^^- 3 0 96tfV**ISIfe2 0O3t^tt±tfJ±® 
KiS^T, jEffi^XKR#W (S, s e c) (C, mass%) > £EI#Wf^ 

V-^BR«*®iftft (T, °C) ^&&Tf505£l "CTj^tL&ffi (CPT1) CMLT, 

s^cpTi^^^ taiiRjEissrfi 1 ^ - t zmmn&& * zmmzmiK 

cpt i = 8 o o/ (cxt) (5£i) 

umm 2 1 

®fi%-C\ C : 0. 8 5)11-1. 4 0 V-^JEB6ffl<H>i-5&»?> U-^^UM 

-t& «LT, 1 ^^^fe 19 ©WfWW^***2 - 3 0 %tfV?*I3lfc3 EUei±05£jR>ffc±^ 
BE3£t=*v>-C. flt^IBi^FePtl^ (S, sec) ^ fJ<7>£U£* (C, mass%) , £E3£ 

^&{it(CPT2) ^LT, S^CPT2 ttk&H^iZ-SLmSMi^T^^t^mkt-t 

CPT 2 = 2 4 0 0/ (CXTXP) (;£ 2 ) 

[fit «l 3 ] 

S i I 0 . 05-2. 00 %, 
Mn:0. 05-2. 00% 

Oim£fctt25|I* t , 3$«Btf s F e £ i O^TiraW^jMlft rt> £> & & £ t £ #M £ "T 4 

4 ] 

K»%-c, 

Cr : 0. 05-2. 00%, 
Mo:0. 01-0. 50% 

5 ] 

5Cfi%-c, Sfcfc, 

V : 0 . 005-0. 50 %, 
Nb : 0. 002-0. 050 % 

6 ] 

B :0. 0001-0. 0050 % 
*^ U 3$«Bt&* F e^i OqF?T»W^#ll»** ^ * ^ - t fc "t* f»^I 1 - 5 <Z) 

Co : o. io-2. oo%, 
Cu : o. oi~i. oo% 

Mo 
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8 ] 

N i : 0 . 0 1-1. 0 0 % 

OTrt s F e £ £V s 7FnSMM7F$.mfrh%:2> £ fc £#««fi*i3l 1 ~ 70V> 

9 1 

Ti : 0. 0050-0. 0500%. 
Mg: 0. 0005-0. 0 2 0 0%, 
CalO. 0005-0. 0150 % 

(DlM£tzl*2 aJ£IL±*^ U 5**Btf*F e is i WRTsKfl&^iWlW* <b & * - fc 

umm i o ] 

a l : o . oioo-i. oo% 

L, SHSBjPF e £ J: WiraW>P)WlW** & & % £ * £ "t & m *H 1 - 9 <7> v> 

um*M. 1 1 1 

M%T\ §^i:, 

Zr : 0. 0001-0. 2000 % 

L, Bf^ s F e £ £ t^TC"»W^#M&* «b * * t t -f%> ft** 1 - 1 0 <7? 

[HI#E i 2 ] 

N : 0 . 0040-0. 0200% 

£-^ru ^sb^f e a zzr7Fnrmt&7fimV(ifrb*& - 1 £#mk-t-&it^a 1 - 1 10 

1 3 ] 

W**f 1-1 2Civ>T, IfeWatiBtJESfttt*)^, V-Zl'SMBSH&^iSK 5-30 
t/sect9 5 0 ~ 7 5 0 TCttJMt^ - k k 1" & 1-12 <OV>-f 

[W^Jl 1 4 ] 



Wf*3ll -13 £i3V>T\ S^il^JBI^ 7 0 0°CJ^±co^^^, U-^aHfflJ^B 
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[0 0 0 1 ] 

°Ifi»] 
[ 0 0 0 2 ] 

W z. ii\ W&ffXWl 1 ^ £ ftf ^ & #£^:ft 0. 6-0. 7mass% (D^MR^M V 
-;i/trt±. J IS3tu;yfyt^ tf- fflf^SS^-e wg-?a^«f^ilt»i 1 2 ~ 1 8 J/c 

[0 0 0 3 ] 

[0 0 0 4] 
[0 0 0 5] 

tf&otzo tfz, mmx$>&tztb^ ^^^isv^o^^^f^® 

& & O 7t o 

[0 0 0 6] 

(2) iftRil§M#^ilv-;v^±±lfJ±3£K:i3v>-c, Bf^O/^^FH^FBl^^2 
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1 1 WW 3 ? 7 - 1 7 3 5 3 0 
[#It» 2 ] 2001-234238 ^# 

[J&Wvfcltt 3 ] 2002-226915 -^<2r$H 

[*#W\fclR 1 1 J I S El 101-1990 

mm 3&*»ft l j: ? -r * hub] 

[0 0 0 7] 
[ 0 0 0 8] 

[0 0 0 9] 

xft^ hfi^l, |W]B#^ /N^^-e^^-^T-^^ hfiojfcgSrlWJU ^^frcMtt 

[0 0 10] 

*fiP#F B 1 (S, sec) 4li(75R*i (C, mass%) , 1±MW<VWX V-^SliKIfif 
[0 0 1 1 ] 

(1) Si%t\ C : 0. 85i~l. 4 0 %£*3^T1-& v-;H±^il>t^^ 
SBi^ C^LT, 1 /^^/c 0 OBfMM^^ s 2 - 30 %(D^^mW2 m^M^^±±^f 
EMK&^T, ■mJzE.'&^xmW HQ (S, s e c) iloRfRfi (C. mass%) „ J±2£ 

Hf^s^v-^ra^rajK d\ *c) ^eft^Tifl^^: i ^/F^tL^it (cPTi) £ 

*tLT, SsSCPT 1 K^EEM^? 

CPT 1 - 8 0 0/ (CXT) (5^ 1 ) 

[0012] 

(2) c : o. 85®~i. 4 o %£^r1-& v-;vJ±Mfflil>t^^ 

$IB£^<£ «LT, 1 rCX^fc *9 <^®rWM4^W2 -30 %<7)/^[I!l&3 HlJ^JiO^ft 
±lfJ±®^j3V>T, H^JE^^^Rtf^ (S, sec) 75 s , m<DvkMM. (C. mass%) x 
ffiM^«:*v-^IMi«WSJ£ (T\ °C) . /^Ulifc (P> 0) •frb-&zyw&2-? 
7Fizti2>m. (CPT2) CMtt, S^CPT2fc4^J;^ l^iEl^fr^ - t 5r#i 

CPT2 = 2 4 0 0/ (CXTXP) (^2) 
[0013] 

(3) _tfa (l) - (2) coi/-;wcji. «%-es<b^ TI2[i]-[io](7)^7> 
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[l]Si:0. 0 5 - 2. 0 0 %, Mn : 0. 0 5-2. 0 0 %<D 1 mt tzl* 2 ®, 

[2]Cr!0. 0 5-2. 00%, Mo : 0. 0 1-0. 5 0 %<D imt fzit 2 ft, 

[3] V I 0 . 0 0 5 - 0. 5 0 %, N b : 0 . 0 0 2 - 0. 0 5 0%?)llt/:li2t, 
[4]B : 0. 0 0 0 1 - 0. 0 0 5 0 %, 

[5] c o : o . io-2. o o %, c u : o . o 1 - 1 . o o %o i mt tz\* 2 

[6]N i : 0. 0 1-1. 0 0%, 

[7]Ti : 0. 0050-0. 0 5 0 0 %, M g : 0 . 0005-0. 0 2 0 0 %, C a 

: 0. 0 0 0 5 - 0. 0 1 5 0%<D lttifcii 2tfi±, 
[8] A 1 : 0 . 0 1 0 0 - 1. 0 0%, 
[9]ZrlO. 0001-0. 2000 %, 
[10] N:0. 0040-0. 0200 % 

(D 1 m i tz \± 2 * ^ L , M*> ? F e is J: Z^^l^iM ^ & & 0 

[0 0 14] 

(4) £fz, ±15 (l) - (3) <£>v-;Wii3V>T, iftPM^cJ±®IM*>^> 
mW*l$&MJg. 5-30 "C/ sect 950-750 °Ct "Zjjn&fr&lr & WJ*#itti3 «£ 0» 

[0 0 15] 

(5) Sfc, ±12 (1) ~ (4) OV-;V^*5V-T, Sfeffi^J±Mf&, §I^I^ 7 0 0t 

\>i±.<Dm.m> <b , v- )vmumm 2 - 3 0 °c/ s e c t?^4 <H6oo°ci 

[0 0 16] 

imM*mmir&tzib<DWL&.<D : j&m] 

[0 0 17] 

^j±^B# ^s^^f^f^^— feiM*Mz-& t , ^f^ms®^*-^?-^ h*i 

[0 0 18] 
[0019] 

M o^Ii 1 3tjggft±»f JBSBf <^#^: v - ;viM£EitW?m,£^ * * 5£, ^I$N±±tf J±M o 
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[0 0 2 0] 

[0021] 

#PU ZbK, ±SEOMcEE@?£^ /}T7EOyaK$G^ flf/t^iPiS 

[ 0 0 2 2 ] 

*&£>*>. nR^ii<vmfr*^-^tLxmnmmj±'&ir&mK, m<o 

[0 0 2 3 ] 

>x k , -^mn <d \z o v > r if is m§§ 1- £ o 

(1) IIV-;K75^^coP^Sfi 

fi^O. 8 5%&TT«> MiJi*<7)-t?^ > 9 4 Y ^(D^miYMifi^^X £ T\ 

TkHmxte, IB^-Xxt^ V94 H£ff^#MK£$:U 

M14^S:T-r^o c\<Dtz>sb, C*£0. 8 5j@~l. 4 0 % Kffijg Lfc 0 &J3, RUfi^ 

[0 0 2 4] 

^(DUn^m* BMX\ Si, Mn, Cr, Mo, V, N b , B, Co, Cu, N i , T 
i, Mg, Ca, Al, Zr, N^St^'J^KtS CT 1 feti 2 a^±»i"-2>o 
[0 0 2 5] 

S iB7x7^ hffi^coHvtSM^i *> W-;v»^>« OSlJS) £-b#£-^ 
. iQtit* * > 9 4 Mi04I^HL> TOi:^14 J Sr?g« , t*7C^'C**o 
Mnti^£ A:M££ii5#>, 4 h 9 * 9 WMfclRiWKbi"* £ X *) > h 

Cr, Molt ;^7 0^M^1#H, ^-5^ >9^9WIS«:« 

Iffijbi-*- fcfcj: 19/n°-7^ h&*ft£>M £&#■*£<> 
[0 0 2 6] 

v, Nbit mm&M^^^k^^mmx^LtzRm^i^Mit^dK x *k ^-^7- 

ft* Rflb"t So 
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[0 0 2 7 ] 

Co, Cult 1-»©7x7^ K:@iU ^-5^ MaafcOffiJK*** 

^Nii±, CujSiDJCJ:a«HBIJBEJi^ll(iE'fb*l»JhL, rai^K, /<- ?>f h fcfil 
[0 0 2 8] 

[0 0 2 9 ] 

Zrl±, Z r 0 2 ^ft****^* * 0 , il»Ofllft$^il 

i i , ifrtf^t^iilff^fl^iSiJ L> %D*f-fe^ > * ^ h jfiUfcoff $ *IK 

[0 0 3 0] 

L. 0. 0 5 %*MT'(i^tL'bO^l*/5 s +^^^#X^^v^ 0 f 2. 00%^iS 

zbiz, mx&tfm l < ±Min l . v-a> (Dmmm^ k mm & ^ ^ > *m y mm.** 

o Z.<Dtz*b^ S ii^O. 0 5 - 2. 0 0 %KRjfeLfc o 
[0 0 3 1] 

b«M»Offift*«fiiL, ifr*5KttSrlRl±5-fr*7C* - C**o L^L, 0. 0 5%*i©^ 

, 2. 0 0 % £ ® x <2> t , ^ Att^ L < ±i7JP L , »*f€tt^3£tt K mm f£^)Vy-y^4 
Hli«Ll<^5o Miif«:0. 0 5 - 2. 0 0 %^|5I^Lfc o 

[0 0 3 2] 

JK (mm) fclRl-h$**£ fc^J: »)»Jfcffitt«:lRlJi$**5c3R*C**^ 0. 0 5%*1 
-e li S < , 2 . 0 0 % * m x. £ iif IJ & » «& Aft*** L < iiiJP L 

CrIH. 05-2. 0 0%i:|gU: o 
[0 0 3 3 ] 

iWt-rii tizx vnamm mm) it^m^-L, ^-7^b»« (aim) *iri±s 

•£&7G^i-C*&&# 5 \ 0. 0 1 %5MH < , V-)vm<nffi8L%H±.Z-&& 
<M>bti% < f 0. 5 0 %£®;i&it*!l£»l£ J fT J ? fc, 4 h 

Mo*J0itO. 01-0. 5 0%fcR5£Lfc o 
[0 0 3 4] 
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- ? J h BM<OWBt (J&Bt) *K5**i:ra^F^N ffitt*fa±3*S<&fc#&fc5G3r?*S 
% * V fc$» £ £ * > v#® * ^ *&fS#*R ©Wl: * 1» Jh"t & ^ K 4 tcH t? * 4 0 

± j ^5£ttwgfc#t±ane>fetL&v> 0 o. 5 o%^gitiiiiiti)^ t^v©M 

. 0 0 5 - 0. 5 0%CPl€L/;o 
[0 0 3 5] 

N b 14, ikWffi^&^Hlg-T^jS LfcN b N b J: aflfffiBMbK 4 

(9, ^-94 MMioWiK cat*) tmmz, m&*fa±z&&<n^M%7c% 

±"t*0^*S&*5c3Rt?*So L^U -?-ca2&*t4, 0. 0 0 2 %*^|t?{±^#-e#-f > 

^Sni" s ^ ffl^c* n b o»^n b otftft«L, - W^a^tt 

3&*1&T , t*o ZWfcib* Nbi^O. 0 0 2 -0. 0 5 0%l:R£Lfco 
[0 0 3 6] 

0 0 0 1 %*i»TNi*o»*l±-M3-T?fc < , SJflrfe* MLi^4itV-«0 
ffijR5**ttt3fc#5& t B«6e)tL«:V>o Sfc, 0. 0 0 5 0%*g£tiM4t, IB*-* 

S£#IRfcte**:*:§ <fiTt4it*5>, B*£0. 0 0 0 1 - 0. 0 0 5 0%i:R5feLfc 

o 

[0 0 3 7] 

Cot4. /<-5^ ^1^7x9^ fClSU StMia hffl^O® 
St (MSt) *IrJ±§*S5c*-C*U, Sfefc, /<-9>f h03EJSJ-*^^r-*«JJjn5*f 
, ^<-9>f h#Jft£IK*ll 95ite*lS]±S**5G*T**tf*% 0. 10%* 

;V©f$iaStt^ftTt^o >T(7Dfci6, Coi^-0. 10-2. 0 0%KRB5£Lfco 
[0 0 3 8] 

Cull, ^-9>f Hfctt*<07x9>r Mc@J§U H*3Stffcfc.fc hfeltom 
m (3&K) £[&]ii£-£&7G*-^&&tf s \ 0. 0 1 %*fltt?tt-€-o*&** f M!^-e* *v> 0 t 

1. 0 o%*je^Tjgjni"*fc, *u^A*ttti^±^j: ijwj^fgtt^**^^-^ 

L<fiTU V-^^Mtt^ST-r^o Z-(Dtz*b, Cufi£0. 01-1. 0 0%fclR5£ 
[0 0 3 9] 

N i (4, C umtJn^4<S>^p^BE®B#Ojife<b^l»JLhL. IWJB^ 7 j. 9 4 h SIKt 

T{4. T i fcl^TN i 3 T i <&&JR|RHfc^*&;!mifflfc*fffiU #ftB3M:^4 !><Wb*|qi 
fO-r^7C*X^*/6 s \ 0. 0 1 %5fe8lTW\ ■€-0*fr** t *L</h$ <, 1. 0 0% 

U W-;v^i»^MJl^tt«T-r^o tOftft, N i fi£ 0 . 01-1. 00 

[0 0 4 0] 

T i J4, ^B#<7)#M^^V^-C5ffmL^T i (DmWO, T i <£>fiffl> L ft 
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W^U<vmitZ®3±1r&<D! l zyg$))%}&ftX~$)2> 0 Ltf>U 0. 0 0 5 0%*W-?-©i 
< > 0 . 0 5 0 0 %*Mz.rm\}1r2> T i (DlskttM. T i ©SMtttj** 

4jSLt, V - - tL Kim x. -CW&^lSfHt***: i < i&TI" Til 

£ 0. 0050-0. 0 5 0 0 %fcPI5£Lfco 
[0 0 4 1 ] 

Mgtt, CK tit\t^ S^A 1 f t^LTM^M ! l^^t> l^-;V)H£B£c7)# 

ffiaoSttSr^^-^aoC^raft^-CiSo Sfcfc, MgO, MgS**MnSttti 
Mn S^JgHKMn^^rfBrfc^JSU h U * 

±$^rSO^*65S:7n*-C*&o L#»U 0. 0 0 0 5%*H"eiito»#lia<, 0. 

»&#«fct£*ffiT$*£;fcJ&, Mg**0. 0 0 0 5 - 0. 0 2 0 0%i:RfeLfc o 
[0 0 4 2] 

Cati, S fcOtt^A^aK , CaSiL«»MU $<b^> CaSMnS 
fclM^ifc^, M n S OlltM n ©t*f ? 4 > 3ESl0>£jftfc:3F# 

tt*lRl±$*SOtc^r3iai«:5G*"C**o L^U 0. 0 0 0 5 %5feflt-ett-t<&8b*tt33 < 
, 0. 0 1 5 0 %£Mx.Tisin-f & fc, C a©«*aMtt»d*&J£U V-;v<7)Mtt, 
fcl±, ffiMf»itt^fiTH^/:fe, C ai£0. 0005-0. 015 0%£IR 

[0 0 4 3 ] 

ic«^7n*-e^^^\ 0. 0l0O%*im -€-^***P<> l. 0 0%^£t 

BMbWtf'&JS L, »»tt*** L < ®T1- * fc*>, A 1 ft£ 0 . 0 1 0 0- 1. 0 0 % £R 
[0 0 4 4] 

Z r tt, Z r O 2 fr-fe?&)1fiy — Feb (Dt&^-M&'&ff fz &b „ y - F e ^S^OIlT? 
«di-*7C*-C**o LfrU Z ri^O. 0 0 0 1 %ftTtlt Z r 0 2 ^^OSfctf* 

jftC L fejE^IH if 3&*»^ L ^ 1" < & P - iVWftl 55lfr3&*teT-f So Z<Dlz*t>, Zrfi 
* 0. 0 0 0 1 - 0. 2 0 0 0 %KUfeL?z 0 
[ 0 0 4 5] 

Oltt^[^±$*^©(:ti^7C*t*^o L*»U 0. 0 0 4 0%*St-ett^O^&*tt 

IK. o. o 2 o o%£®x.T^jjni-£ M^immmtzz t&mmt* 19. 

aOjB^tfcftS^fa^Jfi-t-Si NJ;£ 0. 0 0 4 0 - 0. 0 2 0 0%CKL 

[0 0 4 6] 

( 2 ) 1 s*xmtz «J WW^Wilgift 

ft_LTO®B#0 1 ^agfc 0 <S>$fTO^« 2-30 %co$gffl^RB^L^iSa*rai- 
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So ttJilfBE»0 1 ^°X^/c 19 «ifMM^W3 0%^gUt, iriElfODDlH 

DfWM^^ 2-30 %cotSH^pi^L^ 0 
[0 0 4 7] 

( 3 ) S*JE® ^ * W R# K ^ ft 

&i|£]HSl$<aS*ES^*IWB#W (S) mofizmm (C, mas s%) s ffiWO 
ft^v-;i/Slfl5OTr^K (T\ °C) , ^xmWt (P, 0) ^^^^^SS^^^MT 

1%^*^^ v-;Hl^jsv^T. *^EEM^°*FpP#F^<7)iM^~ £ <9 , ^-^T^^f M£# s 

je® b# cos^; v - $mmum t <dje <om s ^ t mtm ztitzo b i § $c § »*f * 

[0 0 4 8] 

OR*:!: (C, ma s s%) , ^tt±^J±^B#cO*^ V - ^mU^M^St (T, °C) , 

^ib^sTiaos: (1^:) , mmtt±)<f&.mv'mmm t 3 sisiiw^ii, mo^a 

. «ft±lfJ±MB#coS^:V-^lMtl5OT^, /^HI®:^^^STI2<7)^: (2^:) -eft 
5£$*LSflt (CPT1, CPT2) JaTScmMEMB#0^ffiM'W«gH#Peg (S, sec 

CPT 1 = 8 0 0/ (CXT) (5*1) 
CPT 2 = 2 4 0 0/ (CXTXP) (^2) 
S (sec) SSCPT1, CPT2 
[0 0 4 9] 

t, l^g i 2^°^gcD^B#F^ 2/^g S^XgcD^M 

15*. 2^4-cOC(±R*fi (mas s %) , T f±Mtt±if J±MB#<Z)ft^: V- )V 

cc) . p{±j±®^xniifc (no -t?&s 0 v^ttoit^jEoffi*^^. p« 

«W k is it s s^ffl -e * s o 

[0 0 5 0] 

( 4 ) ^F^ffiOT^co^f^nii^sp^^cDEg^as 

Ifi^ilTt^o \y-^mU^M(D^m^3 0°C/s e c^i^^ M<t? 

fficOtJPjl^PSK^IEH^ 5 ~ 3 0°C/s e c cOfSBU^S Lfco 
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[0 0 5 1 ] 

7 5 0TC5T»fT3 £fc£Ra5gL7fco 
[0 0 5 2 ] 

(5) t&MJ£U&<oMUtoM#M$kft<n®L%M& 

**7 o o"C*?iiK&& fc, inl^fi^''-9'f HMt *k I'-^ww^flffiRK** 

JS*fr£JjSKH!*&aK*: 7 0 0 °CJiJ,± t Lfc 0 
[0 0 5 3 ] 

at^ttoflifii^fflie 1 & * o ii<7>R*a^^j^^^ «t o r * > * ^ 

h m.mi) s &.I& V - /KBSMB © J6tt**<g:Ti- ^ o S fc, JjnjS^JKK** 3 0 °C/ sec 
T-T^o ^<0/c*6, lx-;VHS|5OTOM^*PS*^fSia* 2 ~ 3 0 *C/ s e c<9f&HK 
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fc^J»#(mass%) 


C 


Si/Mn/Cr/Mo/V/Nb/B/Co/ 
Cu/Ni/Ti/Mg/Ca/AI/Zr/N 


A 


0. 86 


Si:0. 25. Mn:0. 65, Cu:0. 25. Co:0. 15. Ni:0. 25 


B 


0. 90 


Si:0. 54. Mn:0. 92, Cr:0. 15, N:0. 0120 


C 


0. 90 


Si:0. 22. Mn:0. 75. Cr:0. 21,Ti:0. 0150, B:0. 0022 


D 


0. 95 


Si:0. 70. Mn:0. 60, Cr:0. 55, V;0. 03, Nb:0. 015 


E 


1. 00 


Si:0. 40. Mn:0. 75, Cr:0. 28 


F 


1. 00 


Si;0. 75, Mn:0. 45, Cr:0. 55 


G 


1. 10 


Si:0. 65, Mn:0. 70, Cr: 0. 25,Zr:0. 0015 


H 


1. 10 


Si: 1. 20, Mn:1. 15. Cr:0. 22.Ti:0. 0130. Al:0. 07 


I 


1. 20 


Si:0. 65, Mn:0. 35, Ca:0. 0025 


J 


1. 38 


Si:0. 25, Mn:0. 55, Mg:0. 0020. Mo:0. 03 
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